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REBCO can be the dream magnet technology 

for future circular colliders
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Whyte16, Larbalestier01

Å 20 T dipole field at 20 K with LH2

Å Presently the only conductor with 

a dozen vendors and a potential 

market [Vladõs talk]

A capable, affordable 
and sustainable collider

https://doi.org/10.1007/s10894-015-0050-1
https://doi.org/10.1038/35104654
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Today REBCO is a curious nightmare

ÅLeast advanced magnet technology

o 4.5 T maximum dipole field so far (EuCARD2 Feather2 magnet)

ÅWe know little about it 

o Lots of open questions
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We try to address a few selected driving questions

ÅHow to make magnets using REBCO conductors?

ÅWhat kind of conductor works?

ÅWhatõs the maximum field we can generate?

ÅWhatõs the magnet performance? What are the 

performance-limiting factors? How do they fail? 
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So what? 
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We focus on round wires with industry partners
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http://www.ampeers-llc.com/https://www.advancedconductor.com/

CORC® wire
STAR® wire

SBIR programs enabling effective collaboration

http://www.ampeers-llc.com/
https://www.advancedconductor.com/
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CCT is the main design for the baby magnets

Å Canted cosǥ design is attractive for 
high-field magnets
o Reduce conductor stress

o Provide good geometric field quality

o Cancelled solenoid field lowers efficiency

Å Leverage the effective development for 
Nb3Sn CCT
o Wax-impregnation for STAR®  wires by 

José Luis and Diego
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currentField

Meyer+Flasck70, Arbelaez22 

https://doi.org/10.1016/0029-554X(70)90784-6
https://doi.org/10.1109/TASC.2022.3155505
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We are making tools to build magnets
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Magnet mandrel

Human 

interface

Master

Conductor spool

Reproducible winding

Å REBCO is brittle and 

sensitive to handling
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We are making tools to build magnets

9

A first prototype one on a 

6-around-1 STAR® cable 
Low-resistance termination

Å < 50 nOhm up to 12 kA 

at 4.2 K

Micro-CT image from U. Houston
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We are making tools to understand magnets
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Diagnostic instrumentation for 

insight into magnet behavior

Å Acoustic sensing

Å Magnetic sensing

Å Fiber-optic sensing

Magnetic sensing, more from Reedõs talk

Teyber22

https://doi.org/10.1038/s41598-022-26592-2
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C2 with CORC®

generated 2.9 T dipole field at 4.2 K
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C2

https://doi.org/10.1088/1361-6668/abc2a5
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C3 with CORC®

aims at 5 T dipole field at 4.2 K
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Å Test the subscale version by December

Å Test the full version in 12 months

Subscale C3
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s1 with STAR® wires aim at 

2.9 T stand-alone, 1.2 T @ 8 T background field
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s0 with STAR® wires

Little solenoid wound using 

transposed STAR® cable

https://doi.org/10.1088/1361-6668/ac9f82
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150-mm aperture design: dipole and combined-

function for muon collider. Pushing the field! 
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CCT dipole 

Dipole-quad combined function

An initial look


